Introduction {#sec0001}
============

Critical shortages of medical-grade personal protective equipment (PPE) during the ongoing COVID-19 crisis have left the health care system in a vulnerable state. In response, numerous innovative, self-made PPE practices have surfaced. While many well-intentioned individuals, organizations, and health care systems are turning to these approaches, objective safety data to support their use is lacking. Surgical sterilization wrap has become an increasingly popular material for respirator mask use based on claims that these masks pass N95 fit testing, a qualitative test to detect leakage of irritants around the mask-skin interface, and are easily made from readily available materials ([Fig 1](#fig0001){ref-type="fig"} ).[@bib0001] While appealing, quantitative data regarding the sterilization wrap\'s ability to filter viral particulate matter is not present within the current literature. Although N95 fit testing is a required step for the safe and effective use of respirator masks, it is not sufficient and each mask must pass a set of strict guidelines implemented by the National Institute for Occupational Safety and Health (NIOSH) in order to receive the N95 rating. We sought to subject the popularly used surgical sterilization wrap material used for respirator mask creation to these strict quantitative NIOSH N95 standards via standardized industrial testing.Fig 1Example of respirator mask devised from surgical sterilization wrap.Fig 1

Methods {#sec0002}
=======

O&M Halyard H600 surgical sterilization wrap was utilized for this study. The sterilization wrap was subjected to TSI 8130 automated filter testing in accordance with NIOSH standards for the N95 respirator mask. Standardized testing to include penetrance assessment with a sodium chloride aerosol comprised of a 0.075 µm count median diameter and a 0.3 µm aerodynamic mass median diameter at flow rates of 85 L/min was performed. The sterilization wrap was tested in single and double layers and compared to N95 standard. Primary outcomes included aerosol penetrance as well as the pressure drop across the filter material.

Results {#sec0003}
=======

Halyard H600 failed to meet NIOSH N95 standards. The Halyard H600 demonstrated pressure differences of 37.4 and 67.8 mm H2O across single and double layered material, respectively, representing values higher than the NIOSH maximal resistance criteria of 35 mm H2O ([Fig 2](#fig0002){ref-type="fig"} ).[@bib0002] NIOSH mandates a 95% filtration efficacy (Efficacy = 1 -- penetrance) of a 0.3 µm aerodynamic mass median diameter particle for N95 certification. The Halyard H600 demonstrated high penetrance at both single and double layered testing resulting in efficacy rates of 64.5% and 78.3%, respectively.Fig 2Current NIOSH certification standards.[@bib0002]Fig 2

Discussion {#sec0004}
==========

Objective data on Halyard H600's ability to safely filter viral particulate is lacking, as is data regarding the breathing resistance of the material. Numerous claims report the Halyard H600 has a 99% filtration rate suggesting it is more effective than the standard N95 mask.[@bib0003] ^,^ [@bib0004] This statement, however, remains misleading with the potential for unsafe interpretation as this filtration rating stems from the material\'s bacterial filtration efficacy (BFE). The BFE test utilizes aerosolized *Staphylococcus aureus*, which has a documented mean particulate size of 3 ± 0.3 µm, in order to assess a material\'s resistance to bacterial penetration.[@bib0005] Current N95 standards require that respirators prohibit at least 95% of very small (0.3 µm via aerodynamic mass median diameter) particulate through their barrier for which the Halyard H600 did not achieve.[@bib0002] As such, these findings suggest that BFE data cannot be extrapolated to N95 standards, nor should it be applied to viral particulate. Equally as important, the Halyard H600 did not meet current standards for resistance across the filtration membranes suggesting decreased breathability and the potential for unsafe levels of exhaled carbon dioxide retention. This increased resistance may further cause over pressurization at the mask-skin interface resulting in air leaks at the seal posing potential health risks due to an improper fit. Finally, it is important to note that O&M Halyard, the wrap\'s manufacturer, does not endorse the off-label use of its instrument wrap for homemade respirator masks.[@bib0006]

To our knowledge these results are the first to assess the safety and efficacy of the Halyard H600 instrument wrap as a respiratory mask alternative for the COVID-19 pandemic. In doing so, we demonstrated that the current claims suggesting superior filtration results when compared to medical-grade N95 masks were derived from an incorrect interpretation of industry-grade testing. Although these novel alternatives may demonstrate some potential as a last hope option in scenarios lacking medical-grade respirators, this data suggests they should be utilized during times of complete necessity and with an abundance of caution. As such, novel alternatives should continue to be sought; however, it remains critically important they are subjected to objective industry standards in order to provide the most accurate safety data available.
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